Correlation of ethanol's membrane actions and inhibition of receptor-stimulated histamine release from rat mast cells.
The effects of ethanol and related short-chain alcohols on histamine release from purified rat mast cells were compared to the effects of the alcohols on mast cell membrane properties. Concanavalin A (Con A) (9.3-2790 nM) and somatostatin (0.61-61 microM) stimulated histamine release in a concentration-dependent manner. Ethanol (10-500 mM) had little effect on histamine release itself. However, it inhibited Con A- and somatostatin-stimulated release. Con A was more sensitive to the inhibitory effects of ethanol. For example, 100 mM ethanol inhibited Con A-stimulated release by 56%, whereas somatostatin-stimulated release was reduced only 28%. Mast cell membranes were prepared and the membrane order estimated by determining the fluorescence polarization of diphenylhexatriene. Ethanol (10-500 mM) decreased the fluorescence polarization of mast cell membranes, suggesting a decrease in membrane order. The changes in membrane order by ethanol correlated (r2 = 0.99) with both the inhibition of Con A- and somatostatin-stimulated release. Changes in membrane polarization due to a temperature change from 35 degrees C to 40 degrees C also correlated with changes in receptor-stimulated histamine release. The effects of a series of alcohols related to ethanol on stimulated histamine release and mast cell membrane organization were similar to ethanol and dependent on the lipophilicity of the alcohol. These findings suggest that alcohol effects on membranes can alter receptor function and that certain receptors, e.g., Con A, are more sensitive to the membrane actions of ethanol or related alcohols than are other receptors, e.g., somatostatin.